1. Introduction {#sec0005}
===============

Pertrochanteric fractures happens frequently in the elderly. In a quarter of cases fractures are unstable with a displaced lesser trochanter [@bib0005]. The dynamic hip screw system as well as the intramedullar gamma nail is the preffered method of stabilization [@bib0010]. The complication rate of vascular injuries after hip fracture is rare between 0.2 and 0.3% [@bib0015] and was first described in the year 1964 [@bib0020]. In most of the cases vascular damage resulted from screws, cement spiculae or Hohmann retractors [@bib0025].

In the case presented even plain X-ray reveals the direct trauma of calcified deep femoral artery by the displaced lesser trochanter after hip fracture.

2. Presentation of the case {#sec0010}
===========================

A 85-year-old female with left-sided pertrochanteric unstable femur fracture underwent a gamma nail fixation. Three weeks after surgery a large swelling in the left groin occurred requiring a referral to the department of vascular surgery.

Clinical examination showed a pulsating mass in the left groin. She was hemodynamically stable and hemoglobin level was 10.2 g/dl. Ultrasound scan revealed a false aneurysm of the deep femoral artery with a maximum diameter of 5 cm and a total length of 8 cm. The pseudoaneurysmal neck was not identified. Due to elevated creatinine levels no further invasive vascular imaging was initiated.

Interestingly, however, X-ray image indicated a displaced fragment of the lesser trochanter in immediate vicinity of a calcified deep femoral artery ([Fig. 1](#fig0005){ref-type="fig"}).

CT scan without contrast medium confirmed a large hematoma around the deep femoral artery ([Fig. 2](#fig0010){ref-type="fig"}). Finally a direct spiking of the deep femoral artery by the fractured lesser trochanter was visible ([Fig. 3](#fig0015){ref-type="fig"}).

After longitudinal groin incision the tip of the lesser trochanter was removed and reconstruction of the vessel wall by using a vein patch was done ([Fig. 4](#fig0020){ref-type="fig"}). Due to significant arterial wall calcification, vascular control was performed using intraluminal balloon catheters proximal and distal to the arteriotomy.

The culture of the excised arterial wall and scrape of the hematoma showed no growth after two weeks. The histological examination confirmed advanced atherosclerotic changes in vessels wall and puncture lesions causing the pseudoaneurysm. There were no postoperative complications and the patient was discharged after 9 days.

3. Discussion {#sec0015}
=============

Fracture of the proximal femur is common among the elderly, the incidence increasing with age and degree of osteoporosis [@bib0030]. The incidence of atherosclerosis also increases, with resulting fragile vessels [@bib0035].

False aneurysm of femoral artery in a 72-years old man due to a dislocated bone fragment was first described by Abraham in the year 1975 [@bib0040]. Subsequently more cases of groin vessel injury due to hip fracture treatment have been reported, and in approximately 80% the deep femoral artery was affected [@bib0045]. This can be explained by the dorsolateral course of the deep femoral artery with its proximity to the proximal femur. The lesser trochanteric fragments move mediocranial due to the function of the attached iliopsoas and firstly crosses over the deep femoral artery.

In almost 25% of pertrochanteric fractures the lesser trochanter is involved [@bib0050]. Thus, it is surprising that the vascular complication rate is only between 0.2 and 0.3% [@bib0015]. A possible explanation for the infrequent vascular injury during hip fracture and following osteosynthetic treatment can be vessels elasticity. However, proximal femur fractures are common in elderly. These patients have also an increased risk for atherosclerosis [@bib0035].

False aneurysms are best diagnosed on arterial duplex or CT-angiogram, which is less invasive than conventional angiography [@bib0055]. Plain X-ray is only helpful if vessels are calcified.

The main focus of attention on the plain X-ray after orthopedic fracture stabilization is usually on the osteosynthesis equipment and bone fragments, though in the case presented calcification of the femoral arteries made them visible even in plain X-ray.

The time interval reported between hip fracture and clinical manifestation of false aneurysm has varied between 3 days and 14 years [@bib0060]. In cases of dislocated lesser trochanter being responsible for vascular lesion, the period from fracture to appearance of false aneurysm was between 18 and 36 days [@bib0065]. One possible explanation for the time lag can be movement of bone fragments, induced by mobilization after successful orthopedic surgery. In the case presented the period between gamma nail fixation and referral to department of vascular surgery was 4 weeks, corresponding to the average time interval as previously reported.

Therapeutic options in acute treatment of false aneurysms after trauma are interventional or surgical to stop bleeding. However, if the arterial lesion is induced by displacement of bone fragments or osteosythesis equipment, immediate surgical removal is necessary. Open repair of the artery can be done by a plain suture or by a more complex reconstruction with the use of vein or prosthetic graft.

In the case presented a bony spike of the displaced lesser trochanter was removed and perforation of deep femoral artery was repaired by vein patch.

4. Conclusion {#sec0020}
=============

A false aneurysm of the deep femoral artery after femur fracture and orthopedic surgery is rare, but can be life-threatening. It is sometimes difficult to diagnose, especially as a false aneurysm after hip trauma can take weeks, months or even years before becoming clinically apparent. This case is unique because calcification in the arterial wall provided "vascular imaging" on plain X-ray even without the use of contrast media. When assessing the X-ray, surgeons should pay attention not only to bone fragments but particularly to adjacent calcified vessels. Further imaging and appropriate intervention can reduce potential complications (which including death) from a fracture-induced traumatic pseudoaneurysm.
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![X-ray image of the hip ad admission. X-ray image showing displaced lesser trochanter and calcified femoral arteries. Arrow: tip end of the displaced lesser trochanter.](gr1){#fig0005}

![CT scan of the hip. CT scan without contrast medium of the hip and proximal femur demonstrating calcified femoral artery and big surrounding hematoma. Arrow: hematoma around femoral artery.](gr2){#fig0010}

![CT reconstruction of the proximal femur. 3D illustration of the hip with displaced lesser trochanter and tip end spiking the calcified femoral artery. Arrow: femoral artery spiking by tip end of lesser trochanter.](gr3){#fig0015}

![Reconstruction of the deep femoral artery. After resection of the lesser trochanter the deep femoral artery was reconstructed with a vein patch. Arrow: vein patch of the deep femoral artery.](gr4){#fig0020}
